This Section of Epidemiology and Psychiatric Sciences regularly appears in each issue of the Journal to describe relevant studies investigating the relationship between neurobiology and psychosocial psychiatry in major psychoses. The aim of these Editorials is to provide a better understanding of the neural basis of psycho pathology and clinical features of these disorders, in order to raise new perspectives in every-day clinical practice.
A clear empirical link exists between stress and depression in children and adolescents (Vitiello, 2011) , where 'stress' refers to environmental adversities that pose challenge for children's development. Stress may occur either as an acute event or a chronic adversity, and as a major life event or as minor accumulated events. Stressful events may be normative (e.g. school transition) or pathological (e.g. being bullied), and may be dependent on, or independent of, an individual's attitude. Nevertheless, individuals vary in their response to stress, and how they respond can affect their future adjusting and emotional wellbeing. Such response heterogeneity is associated with pre-existing individual differences in temperament, personality, cognition and autonomic physiology, all of which are known to be under genetic influences (Plomin, 2001) . In recent years, G × E interaction involving specific gene polymorphisms has been identified both in animals and humans. In these studies, particular focus has been placed on the interaction of a deletion/insertion polymorphism in serotonin transporter gene-linked polymorphic region (5-HTTLPR). The short ("S") allele in the 5-HTTLPR is associated with lower transcriptional efficiency of the promoter compared with the long ("L") allele in vitro (Lesch et al. 1996) and in vivo, both in adults and in children and adolescents (Nobile et al. 1999) . In 2003, Caspi et al. (Table 1) , using a prospective Individuals with the LL genotype of 5-HTTLPR who were exposed to high family adversity displayed higher rates of depressive or anxiety disorders and had more depressive symptoms than those without either condition. No evidence for G × E with regard to current stressful life events and trait anxiety. Gibb et al.
74 mother-child pairs 40 depressed mother 34 non-depressed mother 8-12 9.96 mean age
Evidence for a three-way interaction predicting children's depressive symptoms: the relation between mother and child depressive symptom levels over time was strongest among children carrying the 5-HTTLR S or L G allele who also exhibited attentional avoidance of sad faces. Gibb et al. (2009b) 100 mother-child pairs 52 depressed mother 48 non-depressed mother 8-12 9.97 mean age Longitudinal (6 months)
5-HTTLPR L
Among children with negative inferential styles, 5-HTTLPR genotype moderates the relation between maternal criticism and children's depressive symptoms, with the highest depressive symptoms among children carrying two copies of the 5-HTTLPR lower expressing alleles (S or L G ) who also exhibited negative inferential styles and experienced high levels of criticism. Hammen et al. 
Significant G × E interaction between 5-HTTLPR and severe institutional deprivation in predicting emotional problems. Furthermore, s/s carriers in the severe ID group who experienced a high number of stressful life events between 11 and 15 years had the largest increases in emotional problem scores. In supplementary analyses with 5-HTTLPR L A L G genotype interactions were not significant. longitudinal design, reported that carriers of the S allele exhibit elevated depressive symptoms, diagnosable depression and suicidality after experiencing stressful life events and childhood maltreatment (Caspi et al. 2003) . This generated evidence for validity of the construct of genetically driven individual differences in stress sensitivity. More recently, a new single nucleotide polymorphism (SNP) called rs25531 has been identified within the repeats of 5-HTTLPR: the L G variant has a level of serotonin transporter expression comparable to the S allele, and both have lower levels than L A variant (Hu et al. 2006) . Even if the functional interpretation of the L G allele has been questioned, some more recent studies used this classification. Three meta-analyses (Munafo et al. 2009; Risch et al. 2009; Karg et al. 2011) and two consecutive reviews of Uher & McGuffin (2008 , which include multiple age-ranges, assessing the moderating role of 5-HTTLPR on the relationship between depression and environmental adversities, have shown mixed results. Nevertheless, they were able to identify important study characteristics that influence study outcome, i.e., the stress assessment method and stressor type. The evidence of genetic moderation was stronger among studies that used objective measures (e.g. 'family structure') or interpersonal interviews, while it was attenuated by inaccuracies of retrospective self-report questionnaires. The actual duration of the stressor was another critical point: evidence of moderating effect was greater for chronic stressors. Furthermore, in most of these studies, although data have been collected longitudinally, the association between environmental exposure and outcome has been analyzed crosssectionally. Therefore, even if time is a crucial factor, both in terms of window vulnerability, and in the cascade of maturational events that lead to the unfolding of depression, little is known about the impact of genetic risk factors and environmental exposure over time.
Continued
Only few G × E studies have been conducted with youths using rigorous methods, particularly a prospective design and contextual interview to assess both chronic and episodic stress and their prediction on longitudinal change in depressive symptoms, and only recently data have been analysed using timesensitive techniques. Overall, most of these studies found some evidence supporting a G × E effects (see Table 1 ). Most studies confirmed the prominent role of chronic adversities (e.g. chronic family stress) v. episodic stressors (Gibb et al. 2009a (Gibb et al. , 2009b Hammen et al. 2010; Jenness et al. 2011, Table 1) , and also the possible interaction between early life chronic trauma and recent stressful life events (Kumsta et al. 2010) , even if mixed results concerning the risk allele were found: two studies (Chipman et al. 2007; Laucht et al. 2009 ) reported that the S allele was associated with reduced risk. Only one study (Fergusson et al. 2011) did not find any evidence of G × E.
The recent use of time-sensitive analytic technique focused attention on other important issues according to developmental perspective. The first issue was the conceptualization and analysis of environmental stress in idiographic stressors (i.e., increases relative to the child's own average level over time) v. nomothetic stressors (i.e., higher stress exposure relative to the sample). In a community sample of youth aged 9-15 years assessed prospectively every 3 months over 1 year (5 waves of data), lagged hierarchical linear modelling analyses showed that 5-HTTLPR interacted with idiographic stressors, but not nomothetic stressors, to predict prospective elevations in depressive symptoms . This study's findings suggest that 5-HTTLPR allelic variation may underlie individuals' stress reactivity to increases in one's typical exposure to stressors.
The second issue concerned the possibilities of different developmental trajectories of symptoms and of different time sensitivity to different environmental adversities. In the same way, also genes could encounter attenuation or potentiation of their effects during adolescence. Petersen et al. (2012) (Table 1) tested the interaction between 5-HTTLPR and stressful life events on adolescents' trajectories of anxious/depressed symptoms in 574 adolescents followed from ages 12-17 years. They found an effect of G × E in predicting acceleration of anxious/depressed symptoms only at ages 16 and 17, not at the initial level age 12, growth at age 13, or acceleration at age 14 and 15, thus suggesting that vulnerability to acute life events may be stronger in late than early adolescents. In a 5-year follow-up study in general adolescent population sample Nobile et al. (submitted for publication) found a moderating role of 5-HTTLPR on the effect of family status in determining the presence of internalizing problems, but only during early adolescence, while during late-adolescence socioeconomic status seems to play a pivotal role, probably influencing the social conditions surrounding youth. Furthermore, 5-HTTLPR polymorphism was found to play an important role in determining the stability of this psychopathological trait: early-adolescence internalizing problems were revealed to be stronger predictors of internalizing problems in late-adolescence, especially in youths who carry the S-allele, thus confirming theory, that 5-HTTLPR S-carriers are characterized by the stable trait of negative affectivity that is converted to psychopathology only under conditions of stress.
In conclusion, a life-course approach seems ideal for understanding determinants of developmental depression: causation in depression appears to be multifactorial, including interaction between genes and stressful life events, or between early life trauma and later stress in life; timing of onset and remission vary widely, indicating different trajectories of symptoms over time. A more 'dynamic' G × E perspective could be useful in study regarding transition period, including the use of different measures to assess stressful events in adolescence and the use of time-sensitive modelling techniques that are able to incorporate multiple interacting factors across time. Uher R, McGuffin P (2010) . The moderation by the serotonin transporter gene of environmental adversity in the etiology of depression: 2009 update. Molecular Psychiatry 15, 18-22.
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